Stereochemistry of intramolecular cyclization of tetra-β-(1→6)-D-glucosamines and related tetrasaccharides: the role of the conformational stereocontrol and the neighboring group participation.
The effect of reaction conditions, the nature of a leaving group, and a substituent at C-2 in the glycosylating monosaccharide on the stereochemical outcome of cyclization of linear tetra-β-(1→6)-d-glucosamines and some 'mixed' tetrasaccharides comprising glucose and glucosamine residues has been examined. Toluene and nitrile solvents improved the β-stereoselectivity of cyclization, however, the overall efficiency of the formation of cyclic products in these solvents was lower than that in dichloromethane. The use of bromide or pentenyl glycoside as leaving groups instead of the thioglycoside did not increase the β-stereoselectivity. Replacement of the N-phthaloyl group in the glycosylating unit by N-Troc one did not affect the stereoselectivity of cyclization, while the tetrasaccharides, which contained 2-O-benzoyl glucose instead of glucosamine as the glycosyl donor moiety, were found to provide β-linked cyclic products exclusively. Using this finding, two cyclic tetrasaccharides with alternate or adjacent arrangement of two glucose and two glucosamine units have been efficiently synthesized. These cycles were intended for the preparation of divalent glycoclusters with different ligand orientation. The difference in the stereoselectivity of cyclization of glucose and glucosamine precursors was accounted for by more effective anchimeric participation of the O-benzoyl group as compared to N-Phth and N-Troc counterparts that was confirmed by calculations of the stabilization energy and rotational barriers around C2-O/N bond in the corresponding glycosyl cations. Only the 2-O-benzoylated glycosyl cation proved to be able to form a stabilized dioxalenium intermediate, which provides stereospecific β-glycosylation.